Variation in the ratio of nucleotide substitution and indel rates across genomes in mammals and bacteria.
Rates of nucleotide substitution and insertion/deletion (indel) are known to vary across the functional components of a genome. Little attention has been paid, however, to the quantitative relationship between the two. Here we investigate the ratio of nucleotide substitutions to indels (S/I) in different regions of 4 primates, 70 bacteria, and 8 other genomes. We find that the ratio differs at 5.4-times between coding and noncoding, 3.3-times between conserved and less conserved coding sequences, and 1.46-times between nonrepeat and repeat regions. The S/I ratio is also positively correlated with the level of divergence between the genomes compared. Our results suggest that the S/I ratio may reflect differences in the efficacy of selection against indels. Due to the sensitivity of indel density in different regions, this ratio varies over a much larger range. With the recent discovery suggesting that indels act as local enhancers of mutation in surrounding sequences, nucleotide substitution rates are expected to be accelerated in regions of low constraint, where indels tend to accumulate, but will otherwise be modulated in proportion to the level of a sequence's functional constraint. Indels, therefore, may play a nontrivial role in controlling differences in genetic variation and divergence across functional regions of a genome.